Alterations in tumor necrosis factor-induced endothelial cell procoagulant activity by hyperthermia.
TNF is a cytokine with potent antitumor activity in murine models and when administered clinically via regional perfusion. There is substantial evidence that this antitumor activity depends in large part on TNF's procoagulant effect on tumor neovasculature, which is mediated by induction of endothelial cell tissue factor (TF), a component of the extrinsic clotting cascade. In regional perfusion of a cancer-bearing limb or organ, TNF is always administered under hyperthermic temperatures; however, little is known about the effect of hyperthermia on TNF-mediated procoagulant activity in endothelium. We examined the effects of hyperthermia on TNF-mediated procoagulant activity in human umbilical vein endothelial cells (HUVECs). HUVECs were exposed to TNF at normothermic (37 degrees C) and hyperthermic (41 degrees C) temperatures for 90 min, then assayed for clotting activity, TF protein production and mRNA production of TF and tissue factor pathway inhibitor-2 (TFPI-2), an endogenous inducible inhibitor of TF activity in HUVECs. TNF treatment at 41 degrees C significantly reduced clotting activity, TF protein and mRNA as well as TFPI-2 mRNA compared to treatment at 37 degrees C. These data show that hyperthermia significantly reduces the procoagulant effects of TNF on endothelial tissue compared to normothermia, which may have important clinical implications for the use of TNF in regional perfusion.